Background: Impaired lung function is associated with mortality rate from cardiovascular and all other death causes.
INTRODUCTION
As the obese population increases, the incidence of metabolic syndrome is also increasing. There has been a recent report [1] [2] [3] [4] on the relationship between the diagnostic criteria of metabolic syndrome or changes in the pulmonary function and cardiovascular mortality and total mortality. As such, there is increasing interest in changes in metabolic syndrome associated with changes in pulmonary function.
In a number of recent studies, it was reported that among the changes in pulmonary function, pulmonary function, deterioration is related to hypertension, type 2 diabetes, lowdensity lipoprotein cholesterol, overall obesity, abdominal obesity and insulin resistance. [5] [6] [7] [8] [9] Among the above listed factors, hypertension, diabetes, and abdominal obesity are included as diagnostic criteria for metabolic syndrome, hence it can be inferred that identifying the relationship between metabolic syndrome and pulmonary function deterioration is meaningful.
In a study on the relationship between pulmonary function deterioration and metabolic syndrome, pulmonary function deterioration was detected where there is metabolic syndrome.
Even when gender, age, smoking status, alcohol drinking and physical activity factors were reflected, limited pulmonary function deterioration showed independent relevance to increased risk of metabolic syndrome. 8) Obese people have shown signs of pulmonary function deterioration, [8] [9] hence, a simple pulmonary function test during health examination can be used as a predictive factor for metabolic syndrome in obese people.
As such, this study will look into the relationship based on the changes in metabolic syndrome diagnostic criteria and pulmonary function indices, like forced expiratory volume for 1 second (FEV 1 ), forced vital capacity (FVC), and FEV 1 /FVC ratio.
METHODS

Subjects
Th is study targeted those who underwent a health examina- 
Measurements
1) Survey
Prior to conducting the general health examination, patients' consent was att ained to conduct a survey. Th e patients were asked to record specifi cally their past clinical history, the types of drugs they are taking, their alcohol and smoking history, and physical activity level, etc. Th ose who found it diffi cult to fi ll out the survey were assisted by nurses.
As for physical activity level, subjects were classifi ed into 1) 
Statistical Analysis
The data was shown as mean ± standard deviation. 
RESULTS
General Characteristics
Average age of men and women was 44.07 ± 10.12 years old (male) and 43.11 ± 11.50 years old (female), respectively.
Pulmonary function fi gures were higher in women than men. 
Correlation between Diagnostic Criteria for Metabolic Syndrome and Pulmonary Function
When age, height as well as total smoking amount were factored in, FVC showed significant negative correlation with waist circumference & triglyceride levels among males, while it showed positive correlation with HDL-C. In particular, waist circumference with a value of P < 0.001 showed a high level of negative correlation. FEV 1 showed negative correlation with triglyceride levels, while FEV 1 /FVC ratio showed positive correlation with waist circumference. Meanwhile, females showed no correlation with pulmonary function measurement value as well as metabolic syndrome component (Table 3) . According to a study conducted by Leone et al., 17) both males and females showed reverse-correlation between all diagnostic components of metabolic syndrome and pulmonary function.
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As in this study, abdominal obesity was reported as the most powerful predictor of poor pulmonary function. 17) In addition,
Chen et al. 18) found out that both males and females showed negative correlation between FEV 1 /FVC and waist circumference even after age, height, weight, workload, energy consumption, and smoking were factored in. Thus, the bigger the waist circumference becomes, the greater its impact on pulmonary function, eventually having partial impact on the movements of diaphragm and chest. 18) Canoy et al. 16) took the waist/hip circumference ratio as the indicator of abdominal obesity to verify that both FEV 1 and FVC show reverse correlation both among males and females.
In Australia, Lazarus et al. 14) showed that FVC has negative correlation with males' waist circumference and that no relationship was found among females. 14) Moreover, according to a study conducted by Ochs-Balcom et al., 19) males' According to this study, in men, correlation between waist circumference and FVC, FEV 1 /FVC ratio was statistically significant in terms of partial correlation coefficient where age, height and total smoking amount was refl ected. For women, the correlation was not statistically significant across all respiratory indexes. The results were similar to the research conducted by
Harik-Khan et al., 20) which showed that FVC and FEV 1 and waist circumference and hip circumference had negative correlation for men, whereas for women, only FVC had correlation and FEV 1 showed no correlation. To explain such differences by gender, it could be assumed that fat distribution could aff ect diaphragm and thoracic movements of women more than men and that Carey et al. 21) said that changes in weight and obesity are related to FEV 1 and in particular, weight increase of the group with the highest obesity level showed greater FEV 1 reduction.
Such results demonstrated a wider gap in men because male abdominal fat accumulated relatively more during the 7-year research period and in women, hip circumference tended to increase more. Thus, their increase in waist/hip circumference ratio was lower than men. Results of this study were also diff erent by sex since males showed a higher level of obesity than women, with a higher ratio of men having abdominal fat.
Nakajima et al. 22) showed correlation between FVC and metabolic syndrome level, such as an increase in the sum of metabolic syndrome diagnostics factors. The research demonstrated that an increase in the severity of metabolic syndrome impairs lung function in men but not in women.
Th e results indicate that in addition to the relationship between each metabolic syndrome factor and weaker pulmonary function, people with more metabolic syndrome factors are more vulnerable to pulmonary function impairment. Th erefore, additional studies on how to control these metabolic factors to infl uence pulmonary function in metabolic patients is necessary.
Not much research has been conducted on the association between metabolic syndrome components and lung function impairment. Since such studies were almost non-existent in Korea, this research regarding pulmonary function impairment in Asians is very signifi cant. It is also meaningful in showing the relationship between pulmonary function, metabolic syndrome, and sex, as such studies had never previously been performed.
However, given that the analysis was conducted on Koreans coming from a certain region and health examinees, it is hard to generalize the outcome of the research to all ethnic groups.
Also, since women were not classified into groups before and after menopause, the results may not be statistically significant and should be validated further through additional research. Th e research had some constraints as a cross-sectional study with not many morbidly obese patients included in the analysis. Further research should be conducted, and in particular, studies on morbidly obese patients are also necessary.
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